A convenient assay for mephenytoin 4-hydroxylase activity of human liver microsomal cytochrome P-450.
A simple and rapid method for the determination of (S)-mephenytoin 4-hydroxylase activity by human liver microsomal cytochrome P-450 has been developed. [Methyl-14C] mephenytoin was synthesized by alkylation of S-nirvanol with 14CH3I and used as a substrate. After incubation of [methyl-14C]mephenytoin with human liver microsomes or a reconstituted monooxygenase system containing partially purified human liver cytochrome P-450, the 4-hydroxylated metabolite of mephenytoin was separated by thin-layer chromatography and quantified. The formation of the metabolite depended on the incubation time, substrate concentration, and cytochrome P-450 concentration and was found to be optimal at pH 7.4. The Km and Vmax rates obtained with a human liver microsomal preparation were 0.1 mM and 0.23 nmol 4-hydroxymephenytoin formed/min/nmol cytochrome P-450, respectively. The hydroxylation activity showed absolute requirements for cytochrome P-450, NADPH-cytochrome P-450 reductase, and NADPH in a reconstituted monooxygenase system. Activities varied from 5.6 to 156 pmol 4-hydroxymephenytoin formed/min/nmol cytochrome P-450 in 11 human liver microsomal preparations. The basic system utilized for the analysis of mephenytoin 4-hydroxylation can also be applied to the estimation of other enzyme activities in which phenol formation occurs.